Objective: Men are more violent than women in the general population, but this has not been found to be the case among psychiatric inpatients. The reason for this exception is poorly understood. The present study investigated gender differences in violent behaviors among patients with major psychiatric disorders. It examined various clinical symptoms and psychosocial factors to determine their differential impact on violence in men and women.
In the general population, men are more physically aggressive than women on numerous measures of aggression (1), including arrests for homicide and violent crimes (2) . Several studies, however, have suggested that psychiatric disorders reduce the gender difference and in some cases eliminate it altogether. In studies of large unselected birth cohorts (3), the presence of major mental disorders increased the risk for violent offending in both men and women but relatively more so in the women. One study (4) assessed the prevalence of self-reported violent behavior over 1 year among adults living in the community. Among persons with no psychiatric disorder, violence was much greater in men than in women. This gender difference was much reduced among patients with major psychiatric disorders.
A more detailed analysis of violence was undertaken in one study (5) . Male subjects had a greater prevalence of more serious violence involving weapons or injury in the 4 months preceding hospitalization, but there were no gender differences when measures of violence that were more inclusive (incorporating threats as well as fights not involving weapons or injuries) were used.
Male overrepresentation among violent patients disappears completely in studies of inpatient populations (6, 7) . In one study (7) , violence preceding hospital admission and during hospitalization were compared in the same patients. The men were more violent than the women in the 2 weeks before hospitalization, but women were more violent than men in the 3 days following admission.
In order to understand better the occurrence of violence in male and female patients, it is important to investigate clinical symptoms and psychosocial factors that accompany violence in these patients and to see how these factors vary in men and women. A positive relationship between violence and various positive psychotic symptoms has been repeatedly demonstrated in psychiatric patients (8, 9) .
Various historical factors have been associated with increased community violence and antisocial behavior. These include substance abuse (10) , nonviolent crime, and school truancy (11) . These variables have also been associated with adult antisocial behavior and a diagnosis of DSM-IV antisocial personality disorder.
The present study investigated gender differences in various parameters of inpatient assaults and community
Method

Subjects
The subjects were 18-55-year-old inpatients with major psychiatric illness in two psychiatric state hospitals. Patients with neurological illness or mental retardation were excluded from the study. These inclusion/exclusion criteria were selected because the study focused on the relationship of violence to psychotic symptoms; 96% of the violent patients who met the other inclusion/exclusion criteria had a DSM-III-R diagnosis of schizophrenia, schizoaffective disorder, or bipolar disorder, and the study was therefore further limited to these three diagnoses for greater homogeneity. Diagnosis was established through the Structured Clinical Interview for DSM-III-R (SCID) (12) .
Patients with an incident of physical assault during their first 2 months of hospitalization were eligible for the study. After complete description of the study to the subjects, written informed consent was obtained.
Study Design and Evaluations
The subjects received an initial evaluation of psychiatric symptoms and ward behaviors within 3 days of the first physical assault. They were then followed for 4 weeks; all physical and verbal assaults were recorded, and all administered medications were monitored. At the end of 4 weeks, psychiatric symptoms and ward behaviors were again assessed. Demographic and historical data, including history of psychiatric illness, drug/alcohol abuse, and head trauma, were obtained through patient interview and review of medical records.
To establish interrater reliability, joint rating sessions that included all raters were conducted before the study. Raters' performance was tested by additional sessions; those who had an intraclass correlation coefficient (ICC) (13)-a measure of interrater reliability-of at least 0.80 participated in the study.
Measures
Assessment of violence. Inpatient assault for the purpose of this study was defined as actual physical contact (striking, kicking, pushing). These physical assaults were assessed on a prospective basis by two licensed research nurses through daily review of nursing reports (ward journals), patient charts, and interviews with ward staff present at the time of the incidents. These incidents were then recorded by using the Modified Overt Aggression Scale (14) , which is based on the Overt Aggression Scale (15) . Severity of assault is also recorded on this scale and varies from swinging at people all the way to serious injury. Verbal assaults, including curses, insults, and threats of violence, were also recorded. Raters were trained before the study. Interrater reliability, determined before the study with three raters, was high for both physical assaults (ICC=0.94) and verbal assaults (ICC=0.89).
We were interested in the frequency and course of physical and verbal assaults over the 4-week study period. In patients with two or more assaults, subsequent assaults often occurred in close chronological proximity to the first. They were clustered such that 50% of subsequent assaults occurred within 10 days of the first assault. On the basis of these data, we divided the 4 weeks into two periods, the first 10 days and the subsequent 18 days. In the subsequent text we refer to "early assaults" for those occurring during the first 10 days and "late assaults" for those in the subsequent 18 days.
Community violence was a discrete variable. Patients were classified as violent or nonviolent on the basis of presence or absence of physical assaults in the community, as obtained through patient interviews and chart reviews. This information contained also data on arrests and convictions for violent crimes committed in the community.
Psychiatric symptoms. The Brief Psychiatric Rating Scale (BPRS) (16) was used to evaluate psychiatric symptoms. It provides an assessment of positive psychotic symptoms through three of its subscales: psychosis/thought disturbance, activation, and hostility/suspiciousness. It includes also the anergia factor, which is highly correlated with overall measures of negative symptoms (17) . The latter was therefore used as a measure of negative symptoms.
The BPRS was administered by research doctors who were blind to the extent of patients' violence. The raters were instructed not to inquire about actual violence. The BPRS hostility item, therefore, was limited to an assessment of hostile attitude. ICCs for interrater reliability were obtained before the study; the range was between 0.87 and 0.98 for BPRS total score.
Ward behaviors. Three subscales from the Nurses' Observation Scale for Inpatient Evaluation (NOSIE) (18) that assess behaviors relevant to the occurrence of assaults and do not overlap with the information obtained through the BPRS were administered. The "irritability," "routine," and "social" subscales assess, respectively, ability to control temper, compliance with ward routines and regulations, and social interest. The ICCs for interrater reliability were obtained before the study and were above 0.80 for all three subscales.
Data Analysis
The purpose of this study was to characterize the gender differences in various violent behaviors and to relate these to differences in symptoms and historical factors that are associated with violence.
Random regression hierarchical linear modeling (19) was used to assess longitudinally the gender differences in the total number of verbal and physical assaults over the 4-week period. Gender, time (first 10 days and subsequent 18 days), diagnosis, and their interactions were used as the independent variables.
Gender differences in clinical variables were investigated through hierarchical linear modeling. The relationship between inpatient assaults and the clinical variables and the impact of gender on this relationship were also investigated through hierarchical linear modeling. Frequency of assaults was the dependent variable. The independent variables included the clinical factor, gender, and the interaction between gender and the clinical factor. Similar to the above analyses for assaults, diagnosis and time were also introduced as additional independent variables. Diagnosis was introduced as a covariate. The focus of these analyses was on the interaction between gender and the clinical factors. When it was significant, least square means were calculated to interpret this interaction further.
We also investigated gender differences in historical variables. Because of the possibility that these results were confounded by diagnosis, we conducted a multivariate logistic regression analysis in which the relationship between gender and the historical variables was investigated using diagnosis as a covariate. Odds ratios were used to characterize the effect size of each association.
In addition to the main analyses, which were conducted for patients with incidents of physical assault over a 4-year period, we gathered information about the general hospital population over a 30-month period (the first 30 months of this 4-year study) in order to assess gender differences in the ratio of violent to nonviolent patients in the hospital. We obtained basic demographic and diagnostic information on all hospital admissions over this 30-month period. Chart diagnosis was used for these analyses, since the SCID diagnosis was not available for the overall hospital population.
Results
Gender Differences in Violence in the General Hospital Population
For the first 30 months of this 4-year study, we gathered information on all hospital admissions. There were 1,487 patients (459 women and 1,028 men) who met the inclusion criteria for the study. Of these, 189 patients (64 women and 125 men) engaged in one or more physical assaults during their first 2 months of hospitalization. The percentage of violent women (13.9%) in the hospital was similar to that of the violent men (12.2%).
We compared the violent and the nonviolent patients with regard to other demographic and diagnostic characteristics. The groups did not differ in ethnic background. The violent patients were younger than the nonviolent patients (mean age=33.0 years [SD=8.2] versus 36.5 years [SD=8.5], respectively; t=4.88, df=1486, p<0.0001). There was a significant difference in the number of patients who were violent in the different diagnostic categories based on chart diagnosis (χ 2 =5.36, df=2, p<0.05). There were more schizoaffective patients in the violent group relative to their number in the nonviolent hospital population. There was also a difference in the number of men and women in each diagnostic category, with more women in the schizoaffective and bipolar group and relatively fewer in the schizophrenia group. We conducted a multiple logistic regression analysis in which diagnosis was entered as a covariate; no difference was found in the proportion of violent male and female patients.
Overall Characteristics of the Violent Male and Female Patients
Over the 4-year duration of the study, 253 patients (174 men and 79 women) were eligible for the study. These patients had committed a physical assault during their first 2 months of hospitalization and met the inclusion criteria. Seven of these refused to participate, while 246 provided informed consent and underwent the initial evaluation within 3 days of the first incident. Of these, 24 did not complete the 4-week study period. Therefore, there were 222 patients (155 men and 67 women) who completed the 4-week study period with all evaluations. These 222 patients were used in the final data analyses reported here. They did not differ in demographic characteristics or diagnosis from the 31 patients who were not included in these analyses. There were no significant differences in violence between these two groups. Table 1 shows the demographic, diagnostic, and other characteristics of the men and the women in the final sample. The men and women differed significantly in ethnic background, age, and duration of illness. The women were older and had a longer duration of illness. There were proportionately more African Americans in the male than in the female group. There was a marginal difference in diagnosis, with proportionately more women diagnosed with schizoaffective disorder and bipolar disorder than with schizophrenia. We entered these variables in the various analyses; the inclusion of age, duration of illness, and ethnic background did not have an impact on the results; diagnosis, however, did affect the results and was therefore entered as a covariate in all analyses.
There were no gender differences in head trauma. The average antipsychotic daily doses (in chlorpromazine equivalents) for the first and last weeks of the study were also calculated; there were no significant gender differences.
Gender Differences in Violent Behaviors
Gender differences in the frequency and course of physical and verbal assaults over the 4-week period were analyzed through hierarchical linear modeling (with diagnosis as a covariate). ANCOVA was then used to compare the number of assaults in men and women cross-sectionally during the two time periods. The number of inpatient assaults in the early and late periods is indicated in Table 2 .
Women tended to have a higher total number of physical assaults than the men during the 4-week period (F= 3.45, df=1, 217, p=0.06). There was a statistically significant interaction between gender and change in physical assaults (F=5.20, df=1, 217, p=0.02), with a greater decrease in physical assaults for the women than for the men. Actual gender comparisons for the two time periods indicate that the women had significantly more physical assaults in the early period but not in the late period, where there was no difference (Table 2) .
Similar to the physical assaults, the total number of verbal assaults was higher in women than in men during the 4 weeks (F=12.98, df=1, 217, p<0.001). There was also a statistically significant interaction between gender and change in verbal assaults over the 4 weeks (F=3.93, df=1, 217, p<0.05), with a greater decrease for the women. AN-COVA indicated that the women presented with significantly more verbal assaults than the men both in the early period and in the late period (Table 2) .
There were gender differences in the severity of inpatient physical assaults. A higher proportion of men than women inflicted physical injury to their victim (i.e., assaults that were rated as "3" or higher on the Modified Overt Aggression Scale) ( Table 2) .
History of physical assaults in the community was evaluated as a discrete variable (presence or absence of such assaults). As indicated in Table 2 , a significantly higher proportion of men (41%) than women (25%) were physically assaultive in the community. Six of the patients committed homicides; they were all men.
Clinical Differences in Violent Behaviors
There were no significant overall gender differences in BPRS positive or negative symptom scores or in NOSIE subscale scores.
Physical assaults and clinical symptoms.
In both men and women, frequency of physical assaults was related to BPRS positive symptom score (F=5.39, df=1, 216, p=0.02). It was also related to the NOSIE irritability (F=11.42, df=1, 199, p<0.01), routine (F=20.17, df=1, 199, p<0.01), and social (F= 8.22, df=1, 199, p<0.01) subscale scores, indicating that greater impairment on these scales was associated with a greater number of physical assaults.
There were no significant interactions between gender and BPRS factors in determining physical assaults. There was, however, a significant interaction between gender and score on the NOSIE routine subscale (F=3.92, df=1, 199, p<0.05), indicating that the impact of routine on physical assaults differed in men and women. There was also a tendency for gender to interact with score on the NOSIE social subscale (F=3.54, df=1, 199, p=0.06).
In order to interpret the direction of these two interactions, we computed least square means. At high impairment on the routine subscale, the women had much higher physical assaults than the men, whereas at low impairment, there were only small gender differences. Similar results were obtained for the NOSIE social subscale. Thus, impairments in the ability to follow ward routines and in social interactions are more likely to result in physical assaults in the women than in the men.
Verbal assaults and clinical symptoms. In both men and women, frequency of verbal assaults was related to positive symptom score (F=52.72, df=1, 216, p<0.01) and negative (BPRS anergia factor) symptom score (F=9.71, df=1, 216, p<0.01). Frequency of verbal assaults was also related to scores on the NOSIE irritability (F=50.79, df=1, 199, p<0.01), routine (F=27.60, df=1, 199, p<0.01), and social (F=4.08, df=1, 199, p=0.04) subscales, indicating that a greater impairment on these clinical scales was associated with a greater total number of verbal assaults.
For the verbal assaults, there was a significant interaction between positive symptoms and gender (F=6.85, df= 1, 216, p=0.01). There were also significant interactions between gender and scores on the NOSIE irritability (F= 17.48, df=1, 199, p<0.001), routine (F=12.36, df=1, 199, p<0.001) and social (F=6.91, df=1, 199, p<0.01) subscales.
The aforementioned clinical variables had a different impact on verbal assaults for women than for men. Similar to the analyses for physical assaults, the interactions between gender and these variables in determining verbal assaults were further interpreted through least square means. When these symptoms were more severe, the women were more verbally aggressive than were the men, whereas when the symptoms were not severe, there were essentially no gender differences in verbal assaults.
Course of inpatient physical assaults in men and women. In order to understand better the high level of physical assaults among women in the early period and its rapid decrease over time, we integrated the data in a multivariate model that allowed us to identify complex relationships among variable sets. First, canonical correlation analysis was performed in order to investigate the relative importance of clinical symptom configurations in relation to particular patterns of violent behaviors. This method can be thought of as extension of factor analysis for two sets of variables. Its objective is to obtain as high a correlation as possible between the two sets of variables (factors). This technique is an optimal linear method for studying interset associations: components (factors) from the two sets are extracted jointly in a way maximizing the correlation between the components. In our study, the two sets of variables that were used comprised the violence parameters and the clinical symptoms. The violence parameters consisted of early and late physical assaults as well as change in assaults over time. The clinical symptoms included baseline and endpoint measures of positive symptoms (BPRS psychosis/conceptual disorganization, activation, and hostility/suspiciousness) and negative symptoms (BPRS anergia).
Second, an additional analysis was performed to investigate how men differed from women in terms of the relationship between the basic dimensions of violence and the basic clinical correlates (identified through the canonical correlation analyses).
Canonical correlation analyses assessed the degree of association between the violence parameters and the clinical measures. The three violence parameters formed one side of the model, and the measures of positive and negative symptoms formed the other side.
Two significant dimensions (canonical factors) of inpatient physical assaults were identified in relation to clinical symptoms (Table 3) .
As indicated by the canonical factor loadings, the first dimension (canonical factor 1) was characterized by late physical assaults and represents a more persistent form of violence associated with more enduring symptoms; it was positively related to both endpoint positive and negative psychotic symptoms. The second dimension (canonical factor 2) was characterized by early physical assaults and marked decrease in assaults over time. It was positively associated with early positive symptoms and negatively with late negative symptoms. Thus, it represents a transient form of violence that is accompanied by remitting positive symptoms and absence of enduring negative symptoms.
We looked at the difference in the above dimensions of violence (canonical factors) as a function of gender. There was no gender difference for the first dimension, but women had a significantly higher value than the men on the second dimension (F=6.14, df=1, 208, p=0.01). Thus, this early and remitting violence, which is strongly influenced by the symptom configuration of acute positive psychotic symptoms and absence of enduring negative symptoms, is more prominent in the women than in the men.
Psychosocial Factors
In the literature, factors such as drug abuse, school truancy, and property crime were related to community violence. We examined the relationship of these factors to community violence in our sample. We also investigated the contribution of gender to the risk factor with diagnosis as a covariate. Community violence was significantly related to substance abuse (odds ratio=2.2, 95% confidence interval [CI]=1.04-4.7; Wald χ 2 =4.2, df=1, p=0.04), theft and property crime (odds ratio=4.8, CI=2.4-10.0; Wald χ 2 = 18.4, df=1, p<0.001), and to school truancy in childhood (odds ratio=2.9, CI=1.6-5.5; Wald χ 2 =11.4, df=1, p<0.001).
There was no relationship, however, between community violence and a history of suicide attempts.
There were significant gender differences in these psychosocial factors (Table 4) . The men had a higher prevalence of substance abuse, theft and property crime, and school truancy in childhood than the women. The women, on the other hand, had a higher prevalence of suicide attempts than the men (Table 4) .
Discussion
Violent Behaviors in Patients With Major Psychiatric Disorders
In order to understand better gender differences in violence, we must take into consideration the complexity of the phenomenon and differentiate among its multiple manifestations. It is important, for example, to distinguish between physical and verbal assaults. The finding in our study that the women were more verbally abusive and threatening than the men throughout the 4 weeks is consistent with the predominance of verbal aggression reported in women (1). In the general population, women, throughout life, are more likely to use verbal than physical aggression (20, 21) .
The contrast between men and women in physical assaults is more intricate. Gender differences in physical assaults vary depending on their severity, course, and setting (i.e., hospital versus community). The ratio of violent to nonviolent patients in the overall hospital population, as defined by presence of one or more physical assaults, was the same in both genders. This is consistent with the studies mentioned above that report that women are as violent as men in inpatient settings (6, 7) .
Patients with an incident of physical assault were followed for 4 weeks. The women had a higher frequency of early physical assaults (i.e., during the first 10 days of the study period), with marked reduction subsequently, such that the number of assaults in the later period was similar to the men. A higher ratio of men than women, however, perpetrated assaults that resulted in injury. Our results correspond to those of the aforementioned study (5) in which male patients had a greater prevalence of more severe violence. A meta-analytic review of studies on gender differences in the general population (21) also indicated that the male overrepresentation in aggression is more pronounced for severe physical aggression.
There was a higher ratio of men than women who had a history of physical assaults in the community. Thus, the same women who had a higher frequency of assaults than the men early in the course of their hospitalization were not as assaultive as the men in the community. These results are consistent with the report that the higher rate of physical assaults in men before hospitalization is reversed early on during hospitalization (7) .
Clinical Correlates of Assaults
Several previous studies have found positive symptoms to be associated with violence in psychiatric patients (8, 9) . This was the case in our study as well. Positive psychotic symptoms and behavioral disturbances were associated with higher frequency of assaults in both men and women.
There were no overall gender differences in psychotic symptoms or ward behaviors; the gender differences in violent behavior, therefore, could not be attributed to more severe symptoms. There were, however, gender differences in the degree of association between clinical symptoms and violence. When certain symptoms were present, women were more prone to become aggressive than men. Thus, difficulties in following ward regulations and social impairments were more likely to result in physical assaults in the women. This gender difference in the impact of symptoms on violent behavior was greater for verbal aggression. Severe positive psychotic symptoms, irritability, and difficulties with ward routines and with social interactions were strongly associated with verbal aggression in the women but not in the men.
In order to understand better the high frequency of physical assaults in the women early on and its subsequent decrease over time, we investigated early and late assaults in relation to early and late psychotic symptoms. A transient type of violence, which was strongly associated with early remitting positive psychotic symptoms and negatively related to enduring negative symptoms, was more characteristic of the women than of the men.
Psychosocial Risk Factors
Various psychosocial variables associated with community violence in the literature were related to this variable in our study as well. We also found gender differences in these variables. A higher proportion of men than women presented with a history of school truancy, nonviolent property crime, and substance abuse. These problems are often indicative of antisocial predispositions and these, then, appear to be stronger in men than women. The higher incidence of physical violence in the community in men may be indicative of their more pervasive antisocial tendencies.
In summary, there is an overlap in the expression of violence and in the factors that contribute to its emergence in men and women; psychotic symptoms and behavioral disturbances play an important role for both genders. Yet, these symptoms interact with other predispositions that vary according to gender. In women, a transient flare up in physical violence may be indicative of high arousal and excitation associated with acute psychotic symptoms. In men, acute symptoms play a lesser role in the emergence of violence, but psychotic symptoms may enhance more chronic predispositions to violence that reflect in part antisocial tendencies.
Limitations and Conclusions
One limitation of this study is the retrospective investigation of community violence. This selects for more salient violent acts, since more severe physical assaults or incidents that resulted in arrest are more likely to be reported. A prospective longitudinal design would allow for a better investigation of the gender differences. Another limitation is the lack of information about some parameters that are important in the study of gender differences, such as possible hormonal influences, which could explain the more time-limited physical assaults in women.
Strengths of the study include a large sample size, a prospective study of the inpatient assaults, measures of violence and clinical symptoms that have demonstrated The total N on which percentages are based varies because of missing data for some subjects. b Odds ratios are expressed for male gender except for suicide attempts, for which female gender was associated with greater likelihood of suicide attempts.
good reliability, and a multidimensional assessment of violence. This study also investigated possible mechanisms for the gender differences. Earlier studies did not examine the relationship between the gender differences and underlying clinical and historical factors.
